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(54) STEAM TURBINE BLADE AND ITS MANUFACTURE, AND STEAM TURBINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a steam turbine bjade 
having proper toughness together with strength by setting the blade part 
length of a blade to a plurality of specified numerical values to a plurality 
of specified numerical values related to the rotating speed of the blade, 
setting the tensile strength at room temperature of a dovetail part to a 
specified numerical value or more, and forming the blade of a Ti-base 
alloy. 

SOLUTION: In a final stage steam turbine blade for steam turbine low- 
pressure turbine, the length of a blade part 51 is set to 43 inches or 
more at a blade revolution of 3600 rpm, and the steam temperature is 
set to 538-650° C. A dovetail 52 is formed of eight forks, and the 
tensile strength is set to 1 10 kg/mm2 or more. Further, a Ti-base alloy 
or Do-base alloy of stelite is brazed to an erosion shield 54. The blade is 
formed of a Ti-base alloy containing 4-8% al, 4-8% V and 1-4% Sn by 
weight In the manufacture, solution treatment and aging treatment for 
hot forging a blade material and cooling it after heating within prescribed 
aging temperature and solution treatment temperature are performed. 



POWER PLANT 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 

examiner's decision of rejection or application 

converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 



08.08.2002 



3666256 
15.04.2005 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAA9paykJDA41 2054802P1 .htm 



2005/12/07 



Searching PAJ 
of rejection] 

[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.gojp/PA1 /resuit/detail/main/wAAA9paykJDA41 2054802P1 .htm 



0»B*B*ff* (JP) 02> & BS ^ ^ ^ ^ (A) 



(ll)fcfFJtiH&H#^ 
#$2000-54802 
(P2000-54802A) 
(43)&KB ¥j£12# 2 £226(2000.2.22) 



(51) IntCL' 

F 0 1 D 5/28 

C 2 2 C 14700 

C2 2F 1/18 

// C 2 2 F 1/00 



6 5 1 
6 8 3 



F I 

F 0 1 D 5/28 
C2 2C 14/00 
C 2 2 F 1/18 
1/00 



3G0 0 2 



Z 
H 

65 IB 
683 

*3B8I* *S* a*«©»14 OL (4 11 H) 



(21) flJR## <&B¥10-224031 

(22) ffiBB 8 J! 7 B (1998. 8. 7) 



(71) ffiHA 000005108 

^S=P«fflE#ffl»M-&iaTe 6#» 

SaS»BSnt***"T-tTBl*l^ * 

(72) I6W# J6JJ *S 

3^B£rtJ**fr»I-t:Tll#l# * 

5S£fc B £»m?r B 4«f^Sf 
(74)ftJlA 100068504 

*3± 'WH 



(54) ^_ l f>Rt*©J8feRt^*-lfV56«^>h 



(57) [mm 

[mm ^momm\t, 4 5 a y*&±<om&*** 

1 1 Okg/nn/ 5MEi£*>««ilSKt»tt* 

mam *.fc a + (3 sts*> ^wti »£&«s«i * - * 

U<D®m3 0 0 0 n*n K»LT 5 2 -f >*J2LLXB« 
1201^3 600rpnK:»L-C43^ >*tt±T*9 . 



IB 5 





C2) 

1 

in** i ) gspstfas**©? * - * * ■* ;1/ 
^wr&i^f-^'^sccte^-c. itfisgsi5s§^fii2 

g©E13B&3 0 0 0 rpm KJtL/T 5 2 >?6LtXttW 

6 0 0 rpm 3 -f >*«±"e*9 . 

B^S.9^-4 A-©Sfi©3 I55&£# 1 1 0 k<V / ™ m ' W-t 
T**Ti*6*J:9fcSC&*<«i&1" 

2 ] ggp&cra&#© ^ * - *«© *?* <*> 

4~896, V4~8%RD f Sn l~496££ifT iS£ 

iwsy^^Aosa©?!***** 1 1 0 

kq/rmf «±?**C 

[8t*q 3 ] *«RC*«*©7 * - 4 * 

S©EK»3 0 0 0 rpm 5 2 -fV^tLhXBH 

fB@ifc& 3 6 0 0 mm K*f l/C 4 3 A >*£LtC* 0 > 
Sft-C. A14~1 096. V4~l 096RtfSn 1~5 

[If 4 ] T i g££3Si$J?V* - K>*©ttK«K 

(BSSSfig. **ft»t) -C«UcAC6 0 5*C. 8 5 
5'C), B (5 9 O'C. 7 9 O'C) . C (4 10'C. 7 
90'C) RtfD (4 1 O'C. 855'C) <D4*Z&&U 

tet>T. buI2 (fc»wt ?§#(t&g) -caufc^ 

M02K^rE (5 2 5'C, 8 5 5-C) . F (5 3 
10'C. 7 9 0-C) . G (4 10-C. 7 9 O'C) . H 
(4 1 O'C, 8 5 5-C) ©4£**S-Wrart-CiraJ»&« 

»a»-t>s©sei*^tc*ji»-c. «awaonc. «r 

J (685-C. 855-C) , K (58 5'C. 790 
*C) L (4 1 O'C, 7 9 O'C) , M (4 1 O'C, 8 5 

5-c) ®4&zi&*&mftvmmmft?zmmm 
Rvwbtmzm cttmt utfm >s© 

[i»3j8J7 ] SS?i 91?- < frZMthf i S^UM 

•c *®@4cc^r (b$$&&£. «<*<tse) -caiofc 

N (575-C. 855-C) . O (560-C. 790 
•C) P (4 1 O'C. 7 9 0-C) . Q (4 10-C. 8 5 

5 -c) © 4 a*8Sfffll-clntt««W»* 




#^200 0-54 80 2 
2 

iS££#mS-C. A14~896. V4~896RtfSn 
1 ~496£gifT i m-S&frhttZC ti&8.t?2>m 
Sl*-fcr>g©SS£#a, 

fiE$- ^^©af^SttSliSSPilSS^*© 7 * 

0 0 0 rpm VttLX. 5 2 >?-«±Xl*WE@«»3 6 
0 0nnK»l,r4 3-f>*«±r*9. W&9rfT4 
;b©mS©? 1 1 0 kg/mr fiLL"Cifc£T i S 

K 

[M*3l 0) SE*-e>. *E*-t>RCffiE* 

m>9^T- matmsx. a 1 4-896. 

V4~896&y : Sn l~496££frT iS-££*»<5& 
0, Ui2^^.<;V©SS©5I^S* J l lOkq/nrn' 

[WI111)E>-K>. *E*-tf>£tf(£E:* 

3 0 0 0 rpm K*fbT5 2 -f >*fiUtXBOTBHl«3 
6 0 0naK*H/-C43-f>*£Ui-C*»3. A 
1 i 4~l 096. V4~10%R0fSn l~596*$tfT 

[IS*S1 23 o-^+7bi. io-$->t7hK: 

a5S§*S|5fES©llfeSt3 000rpn«:*tl/T:52-f> 
^6LhXttOT2iBBR3 6 0 0 rpm {cMb"C4 3 -f 

0 eih-c* o . frss^^f- -f jwosa©? iss^s* 5 1 1 o 

kg/W «±-C*ST i«*Ai0tt*C4«Mif4' 
ffia§n?c«S£> ^««^©7KJ^V©«EA«:*rt'rS 

±iw«WMKt**i/. ^gamasas-tast*© 

7#->«OW'(***«'. ^tiSfi-C. Al 4 
~896. V4-896S^Sn 1~496?:#^T 



(3) 



SSS^K^S^ffJf -T S ftS?* — » 

vt-twny-jT-ihizm,. t5sssps$ stoles 

©@$E& 3000rpm«:ML-C52-f >!f «±X«IWB 
@ISK3 6 0 0rpn CC*fL-C4 3'f>?fet±-CS)'3. S 
ST. A 1 4~1 0%, V4-1 0%&tfSn 1~5% 10 

[^©ifcffl&SWB] 

[000 1 ] 
[0002] 

[ttSHD«f« Mt>-tf>«BHMffB. 3 20 
3.5 -f>?SS«:i 2Cri. 4 0^>5 1 SSK:Ti 
-6Al-4V*i. gfc. 5 0^*->*HaiiO 

TBftJ r l-&£©4 3 -f >?SSffl i LtllE^S 1 2 C r 

±^e>D : tc^7>H©= , >''^ Mt©fig«*"9"*'*' t 9 

». 8!3fe^*a©4>STi-6Al-4V{C#te2.« 
S • iSS&g©?*^^* 5 ^^^*** 
[000 3] 40^>?SS*-C« t 3l§S3£395loi/ 
of i|g©-**>££-C< +»«ftK#5Jt**©»W0 30 
K*U6oJ1ifc-C& ofc#. $ 4 5 >^fiLh©«-C 
tt. ?I3S&S1 lOkq/rmr Wf*>d*i«lift 

k. ^wato/sra* com? 

t©££-cKj»-f*K:ttfa!sa $ ;&*. — JBJtt©®^ 
a+(3S©f-f iw>y^f ^AOWKkK 

^(*{h®SB$©^3SA5^^* < SSL, 

IKfSfcl 1 Okfl/nrf 40 

[0 00 4] *fc. SH^l- 202389 fttt. a + ^S 
©H53£ftT i^T&ST i-6Al-6V-2Sn© 
jajzig^frK:oi,>-C(3^SS*©i 0~6 0"CT. 
%867~91 7-CT*{ttt*»BU -e©&5 0 0~ 
6 5 0-C-C^Si)^ : &-ri<!:S^ l ' J 2>* J - SW©S^ 

a^T^^gp-cB^iJS^n^fc©©. ^afiig©® 

[0005] 50 



^20 00-54 80 2 
4 

4>*at©WK**5««*--*>* il '' c - 
^^f-^;Vg|5©§l519S§* 5 l 1 Oka/nni 1 fcLb&WU 

&g i t tcm&ftm&z rn.tiffix.fc a + e sti*» & & 
©•?&£„ 

[0006] 

*©7 * - tWo??? ■< friHtZWS.*- t>g(c 

te<,»-c. -arrays ffttraoErfiaRs 0 0 0 rpn k 

ML/-C5 2 >5=-«±X«friBillSa3 6 0 0 rpm KM 

gBfc&Pl 1 0 kg/iw^ «±T*ST i*££«fc9&* 

[0 00 7] SS-C. Al 4-8%. V4~ 

8%&tfSn l~~4%££tJT iS££* l( E>&0. I5E 
^•f ^^©^SW^ISBSSS* 5 ! 10kg/imf tt±T* 

[000 8] R35gS**S9ieS©llf£&3 0 

0 0 rpn K*rl/C5 2 > ^eLhXBOTEB«k3 6 0 
0rpnK»l/"r4 3^>?at"C*0. «*C. A14 
-10%, V4~l 0%RVSn \-b%^isl iS 

[0 00 9] T iS^S^f-tf^S© 

fSjtTftStcfc^-c. l cc^f (B#$jiag. ?§£Mb 
WE) "CfcLfcA (605*0. 855-C). B(590 
■C. 7 9 0'C) . C (4 10-C. 7 9 0*C)RtfD (4 

1 o -c. 8 5 5 -c) ©4 ^i^vmnvmim^t 
i. we (twwrue. iStMtafi) ■e*bfc«w*'. * 

BS^fcnVTE (5 2 5'C. 8 5 5-C) . F (5 10 
•C. 7 9 O'C) . G (4 1 O'C. 7 9 0*C) . H (4 1 

o-c. 8 5 5*c) ®4&%%xmm?ivmmmm%® 
i, mtmummic. mi*?? 4 mmmj&kktb. 

K. ^*{t?ag) faUfc J ( 6 8 5 -C. 8 5 5-C). 
KC5 8 5-C. 7 9 0-C). L (4 10-C. 7 9 0*0 . 
M (4 1 O'C. 8 5 5-C) <D4£i1&£M&?rClXM& 

CCiS^ttfitcGJOlL-. ^l^-C. ffiS4K:^T (?#» 
fift. ®mV&&> -C*OfcN ( 5 7 5-C. 8 5 5 
•C) . O (5 6 0-C. 7 9 0-C) . P (4 1 0t. 7 9 
0-C) . Q (4 1 O'C. 8 5 5t) ©^tfefeffflt* 

[00 10]*Hilt *fE->-tr>. 



(4) 



2000-54802 



[0011] #3HBB. xx- hi. mx-Zls 
[ 0 0 1 2 ] T i jilHiaJiaCC. a+ 0|M 

flt a- \--mmmmt - iw<tu 

I-Ca' v;l,r>iM l-#a + S 2tB«:#JSSU fiJSf'a 

tic* 5 cmbWEft) , ffi^BBSas^gSfiSK* 4 *** 

[ 0 0 1 3 ] SfWfcMB*. Ti-6A1-6V-2S 
n-CB/SSSftS (&9 2 7'C) J£TF©8 0 0 -9 0 0 *C 20 

t. j§ft{bfiK£<&<Uf!?*£. fclHBHHMI 

[ 0 0 1 4 ] lfc< B$a&ag«. 5 0 0-60 0 'CCffiffl 

«ti/c. gtt-wttmtr*. 

[0015] *M®^ a n TB8#{bB$©#atiI£ 

[0 0 16] (1) flffiBSa*-t>o-*V + 7 hB 
gfC, CO .2-0 .3%,S i 0 .1%JJTF. Mn 0 . 
2%«T. Ni3. 2-4.0%. Cr 1.25-2.25 
%. MoO.1-0.6%. V0.0 5-0.25%£*r 

<. So$©iSEE. *EO-*^+ ^ I- <h|^&©Si£K:«fc 
-yXWtZtiZOVfi*^- SifiBO.0.5 
%JJlT. MnO .l%JaT©flfeP. S. As. Sb. S 
n^©*&®£&£«&*fcS#£ffl 1 ' 1 ' *iS0.025%« 40 

4tt^r4X-^-d"J-Wbb/tJ!3li-r*©*^fS 
U». P. S&0 .0 1 0% OT. Sn. AsO.OO 
5%fcTF. SbO.001 %&LTim£ tAV 
[0 0 17] (2) fiE*-tr>ffl^W-F©«»S« 
fl-RC/^XMi. CO. 0 5 -0.2%. Si 0.1-0. 
5%. MnO. 2-1 .0%. Cr 10-1 3%. Mo 
0.0 4~0.2%£*tf££*!KLvjl<r>-!*--( h^* 5 

[0 0 181 (3) fcE* ' 50 



>?£fcK:C0 .2-0 .3%, Si0.3~0.7%. M 

n i %j£n r £WTsg^&#$ i ?*tA>. 

[0019] ( 4 ) SSKUfcA**" f> yaa^soiD 
^Pir— »^BC0 .1-0.2%. Si 0.1-0.4 
%. MnO. 2-1.0%, Cr8.5~10.5%, Mo 
0.3-1.0% . Wl. 0-3.0%. VO.1-0.3 
%, NbO. 03-0.1%, NO. 03-0. 08%, B 
0.0 0 0 5-0 .0 0 3%^ti^Mmb-7^7->^^( 

[0 02 0] (5) <gE£-tr>©&**fgS&g<!:l>"CH? 
&©Ti££#ffl^<E>ft. fcfc4 3-f>*Xtt5 2-(> 
^±©SSCCMLrSS-CA 1 4~8mS%. V4- 
8Sfi%RtfSn 1~4%£WTST 

n. fr^©»s^*fes^. 97?i)Wci i okq/ 

nrf 6Lh©?l3BIS*«r*fc©* J »*l/V > . 4*K. A 



15-7%. V5~7%SJ>'Sn 1-3%, Fe0.2 
-1.5%. 00.20%J£TF, Cu0.3~1.5%. 

[0 02 1 ] 

l*6W©S5*WB»] CWfcHl ) SS-C- A 1 5 .8 
9%. V5.98%. FeO.33%, 00.16%, S 
n2.3 1%, CuO .40%. StSBT i 
fflt^fc. «Mfro«Ji«#{ba**«8 0 0-CrB4 8-5 
5%. 8 5 0-C-CB3 7-4 6%. 900-CTB22- 

[0 02 2] 4 5<r>*jauw©»t>»i*W£&ss r 

^ ^tt^tf©^^" (4 0 Omm. 1 9 Omm. 11 
Omm) fcfESSU 8 0 0-9 0 0-0X1^©^^ 
S&tf5 0 0-6 0 0-CX4m$<Dmtmm*'i7*>K ft 

j¥+*a5R^i/4 t&zvmoiZimL. uss^ 

B. *#Rl^ia&SI©2a*)£l/fc. j*»2SKJ:S 
9SKB. s*II^i£iR<iBK£9iflIOfc„ 
[ 0 0 2 3 ] m 1 K*(HbB**»#© 1 /4 t Si5©?ISS 
SISRCfWWRiRi*^^*. H2K1/2 tSB©^® 

4 tSPTB. tvrhOjW&SrfcBWJiKl 1 0 kg/mm 

in, *sg#/hs < &s. »«att®at» i / 

2t»TB. 8 00i50 0-C. 8 5 0'Ci5 0 0'CR 
C/6 0 0*C©«Wbi^afiff©»^WiW)*fr-C 
B. gS&Sl lOka/nm" JELh*8l£L.«ct». ^fc. 
}^JiEg©^t> l/4t 35©*£JI t IttW * t . &{*{b 

agisfioBi'^aiiiS©^* 4 ^^ < . fcfWbiMg* 5 

iiEtHii'^F5asa©i^S3!^ Sy I N 5< ^i: •'" c, ' i^, • ® 

^RiRx^ji'^icoii-cB. gi^5:MBme>n-r.. 
Hate j: iWS^&m<mT\u^ i> fc©i#^ 6n 

i^wbiaacHfii^^-r^i. *«tfb»»ai©» 

^. 01 tcm-f tttt>%. A (6 0 5 



(5) 



2000-54802 



•C. 85 5-C) . B (59 0-C. 790'C) . C (4 1 * [0024] 
0-C. 7 9 0'C). D(4 10°C. 8 5 5'C)©4.££ [»H 



[0025] 





mum 


(kg/ran 2 ) 


(kg-m) 




5 0 0*0X4 h 


118.7 


1.61 


aOOT^Xlh, WQ 


600*0x4h 


110.0 


1.78 




5 0 0*0X4 h 


118.2 


1.74 


esorxih, WQ 


600TCx4h 


1 13.6 


1.72 


900rxl h, WQ 


500"0x4h 


1 16.2 


2.13 


600*0x4h 


1 12.2 


1.76 




ft) mi/4t®am8m& 




X X [*2] 
$ 2 








(kg/am 2 ) 


(kg-m) 


8 00*0X1 h, WQ 


5 0 0*0X4 h 


1 1 7.2 


1.62 


6 0 0"CX4 h 


109.2 


1.70 


8 50*0X1 h, WQ 


500*0x4 h 


113.5 


1.70 


600*0X4 h 


1 1 0.1 


1.68 


90013X1 h, WQ 


5 0 0*0x4 h 


106.9 


2.12 


600*CX4h 


105.9 


1.78 



[0026] s*3«. tm (»aa 

H2tcavr^»?>f». rttb*. e (525 

•C, 8 5 5-C) , F (5 1 0-C. 7 9 0'C) . G (4 1 
O'C, 7 9 0'C). H (4 1 0-C, 8 5 5'C)©4.££ 

[0 02 7 ] 8 0 0-C«S^t*©0 .0 296 Ittttl* 



30 



a) 1^1/2 tgtt*«l»SH 

★ /4 t^-C93~l 0 lkn/nrf . l/2tSPT93~ 
lOOko/im". 0:2%B^«l/4tSP"C103~l 
0 6kfl/iirf . 1/2 tgp-C9 6~l 0 7ka/m«f T* 
0, fli0t*««,»-J*n«>15~17«. »0*ttl/4t 
gq-C22~43%. 1/2 t»"C40~5 0X?*-» 
fc. HvWSt*3 3 5~3 5 6r*-»fc. 
[002 8] 
[*3] 









CWs/ata*} 


(kg-m) 


aootx i h, wo 


sootxah 


1/4 t 


112.8 


1.83 


l/2t 


1 1 0.8 


1.88 


600tx4h 


l/4t 


1 08.3 


1.85 


1/2 t 


1 04.0 


1.81 


fi50tx 1 h, WO 


500tXAh 


l/4t 


112.0 


1.S8 


1/2 t 


1 10.4 


! ; 


BOCCXAh 


1/4 t 


109.3 


1.87 


1/2 t 


1 0 8. 7 


1.94 



I U u c » i /■/ * * " 



50 




9 

H3(c^-r^f ^>^bp. -rftt>^. j (6 

85'C. 8 55-C). K(585t, 790'C). L (4 
10*C. 7 9 0-C) . M (4 10-C. 8 5 5'C) ©4.£ 

-ffcto^. N (5 7 5'C. 8 5 5"C) . O (5 6 
O'C. 7 9 0'C) . P (4 10-C. 7 9 0-C) . Q (4 

i o -c. 8 5 5 -o © 4 &z&&®m<Dmmw*}ft t 

ft*. 

[0 03 0] 05»3 60 Orpm fflSSPS343-f>5 L 
<mS*M& 5 3 8-6 50 -CMMS* - fcf>ffl©{gffi* - 

zy(Dm.&ms*f - ^n(ommv$> a . ft*?* 

^5 2tt8#©7*-*K:<t:o-Cjf5l£$tl > SS46-f 
>^Kfc^-C»9*ift-2.o ^&09-Ctt±&©3^ 
^^©^ISS^S^l lOkq/nm 1 tl±©fc©*W^ 

3 >^_;wh-cT i S^XttXf? h©C o»££ 

5 7B3>f"-f-a7X*^-r*. 
S. 5 5tt*-f#*f;&S. 

[0 0 3 1 ] (*6fe«l2) 06«2^SS0«l©^f- 
b'>g£ffll>/c3 6 0 0 rpm t>©Brffi@t?«> 
£. <gjE£-t*>H:22£>-fAK:t££3*x> HDl*g 
£#l/Ct,>*. &*»K4 l«£6CC8eS>0. 
liM^K^-^-Cisf) . */c8l)SK:M)Sb-CllS4 2#R 
tt6tt*. «»gM)IWfiS«»ie«>*n< 4 3 A >*<D 

$f?7^ Jl/€rWL/. -/>OM<*i>*4 4tt8i6S-C* 
S„ a-i'->t7l-4 3ttN i 3 .7 5%. Crl.75 
%'. MoO.4%. VO.15%. CO. 25%. SiO. 
0 5%, MnO.10%. »FeaO»6ftft^-'<-*y 

n*. «tgiew©««ac«MiKB«,»rnfcMo* 

0.1% £W1-512XCrttW8t»6*i3. 
—>>^t*K:»CO .2 5% ©^*Sffl^6*T.i. *^ 
JSWtCteBSaS4 3-C©*'MSfi«T 5 0 OmnC> 
SggPKWtt.-rSO-^> / -»' :7 h©fiSt*ftl 2 8 0m 




i) ^20 00-54802 

10 

* «WB^»-C©SStt2 2 7 5iiiifC*a. C©a 

hSSK*f-f*ttg*'Ma©ffi1fc«tt5 .9 

[0032] *^SSWI©ffiEf - tr>B»Wffi&*S© 
ai^l^©>i^S~3S. 4 S. 58. 6~7f&Rtf8 

g© 4 * ic * t < fc -o x fc 0 . ft&a©te«SJ 
©©KKJt^ft 2 . 5 < fco-a**. 
[ 0 0 3 3 ] ttc. »JWfc»l6rSS»©iS»**S 
< ft -3 TiJ >3 . -e©gi5^©ffc^|fil©ifal3^SSflSffll^ 6 
10 58S. B8B2W7aB©3RPrc»*K**<&-* 
t:te«3. ft»SWl©ti«ttSWlK:*f L"C«3 1 .9<g*# 

[0034] «M«K*»B4«lS©«aa3Blg!JR*> 
6&&a&cftSKft^T&a-c ; 6<ft-^fc , 3. 

70mfC. 8SX«9S-C. »a©»8i»SBT«fl8*«± 

8HM«:*t u r« 0 £ 5 S3 "C i • 3 ~ i • 6 ^©Sd^-cs 
[0035] ag©1ijX*gP«»S«:»Jt>-r SSB^tb 

20 «0TBft*«*s<a^c**9. -e©(i«iftS©SSi5S 

©iifis©sgpssK)tt-rsit$«fija^e.^at?o . 
1 5~o .i 9r*i3. «i8*>e>*fc§Mcft4fcft-9't 

[0036] *fc. ftwnc»ier4»»©n-ar^ + 
©IH*r©^caB»fc*S *©te© 

«>2?©3&3S6 3 Stt*B 0.25-1.25 tr±* 
30 [0037] **6SW©ffe. *BESBSH'-t>acf+E 
jr-t>^©3R»APiBK3 8 5-Ci-TS 1 0 0 OMW 

gycg«^«7 , 5>h«:Wl/-c*)l5ltt©aRJ5i'i*Sc4 

[ 0 0 3 8 ] I4BC©S^7> KCfflOfc±S»© 
1*^iSfiE i fr^-rfc©"C*2'. 
[0 03 9] 
[*4] 
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0,11 
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0.51 


0.49 


10. B8 


0. 19 


2, SO 


0.21 


C07 


T7i7 








S. 11 (£9.5) 




0.10 


4.04 


0.47 


0.5] 


11.01 


0.13 


2.S2 


0,15 


tea 


C020 


181 


0.018 




5.07 (£10) 
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ft. 3* 


0.99 


COB 


10.50 


0. 14 


2.54 


0.1ft 


COB 


C015 


2.87 


0.D13 
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0.19 


C50 


0.SS 


ft. 05 


0.60 


1.51 


0.U 


COC 


C040 




0.002 




7.37 
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C23 


0.33 


0.25 


2.571 
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0.22 








0.005 
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CSB 


0.00 


M. 82 


0.23 


2. 80 


0.O 


D. 08 


0.021 


3.00 


C020 




4.72 
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0.04 


C04 


CM 


1.15 


0.32 




0.13 
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0.M 


0.51 


C39 


12.07 


0.07 




















0.12 


0.U 


CSO 


0.43 


12.13 


CJO 






















0.25 


0.51 
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0.1D 


0.18 


0.4ft 


UBS 


ft. SB 


0.50 


1.B2 


O.IO 


CC5 


3.042 




0.092 




8.56 
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CZ1 


0.51 


0.K3 


9.00 


0.C3 


1.70 


0.17 


COS 
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[0 04 0 3 CXtMI3:) H7«3B00rpn©ffiE* 

[0 04 1 ] fiE^-t>ttl*-CiS?Jl5 3 8-C/5 
6 6 , C©l9*EK:$>'f AOC^Sni. »S4 1 B2E 20 

8lfcb-C#»4 2#t*»6ti*. Sfc8©»SSSB4 

Uttm KS«f»tSh, Mfi-CA 1 6 
%, V6%Ry : sn2% ; &£tfk©?**. n-*5/ + 
7h43BNi 3.75%, Crl.75%, Mo0.4 
%, VO.15%, CO. 25%. Si0.05%,Mn 
0.10% , !SF efrfctt**-'" 1 -* "J-^**®^* 

t*mmM0MK&.V#MM*V? *1<>M o * 0 . 30 
1% £Wf*l 2HCrt*Wllr»&ftS. rt^SB^r- 
-»^Wk:bco.2 5% ©H^ffl^^ns. *£Jt 

«lK:*5WSftS4 3-C©*'C^ISSB7 0 0 0nint?. » 

wtj^wcoiiaBsaisi c -c* s . wwwcaaw 

8 .8 -C*£. 

[0042] <KE*- tr>»JHi*«ji*#«2K>tt*^ 

9. 48. 5S*«H9r4aH"C»*«:**<ftr,"C4i 40 
0. ^g©igBflJ8©*IKJt^6.2-7.ofg£*t 
<4-9-Ct»S. 2. 38BfflJ£©l .1 5-1 .4 0fS. 
4. 5&#2. 3&©2 .2-2 .6fS. &**&#4. 5 
g©2 .8-3 .2fS£fco-Cl,>*. •fflSSi5©^B*E* 5 

[0043] «afiw«:*5W4«©*a«3Btna© 

4" *>e>4 6" ©M*««c&3fc«o-cftB"CS<&o 
Tfc9. 3BJ»*-e>©W*«Cj:-»-Ctl!ja*»6«ISO 
0 0—127 Oinn©Kfert"C. &A"C8KT. 

sa©aa5S$«Tffi{ii* 5 -h^WKML-cgs')^5ss so 



-CI .2-1 .9(g©KHrt"C§< fc^'CV*. 

[0044] «i»©«ji*#isaB»SK>!tj«rr ssu^ 

«fbg©g^£©A#^!I-€-©ffl3£* | fIB*S * *° 

■c^a. *©4@©siig©g6i^3K#^sfc*B«>> 

<=>ft**8©1»*"CJ&S0 .3 0-1 .5 V$>*). *©Jt$ 

•c*$o . &&©&*»*© i -?#!&© *>©£ 00.15 

~0 .4 0©®Hrt - C^^(C/jN$<&-5-Cl^. 
BO .5 0— 0 .6 5©tfc$"C*S. 
[0045] $HiS$©fit TS'PSMSS.f- £>©&« 
APSS6 1 O'CJiLt. fiEEHSv*-t>^©^.aXP 
figi&4 0 0*catfBlC«flC*tt8 0*CiT4 10 0 0 

[0046] *|S6tt«K:teW4?8iaitjaj!SSlf -tf>» 
S77>hBii^-C^^7, **E*-*>. ®E* 
ffl*S. «EI&*S0««*tt. R 

flSE««B*E« * - e> K A 9 * * 

c©g^ffiffi^iS**> :;fK: ' c ®E* &7,c^,I ^ s ^• ^ 

C©ftftSK-C&»S*fcfc*«#E# 
|&*#>^Kr58JElS*lrt^a6W?«S*T' 

[0 04 7] CCT, ^-f ^Ki8t»-Ct&*BSKg. ^ 
^S. fi8&g£ffir>-cSfiiSE©^3l£&*. 

^jHSi§H:AD^m?:JJI]SlTS. CCT, ^^^^ 
©iaftfCB*E^-t>* 1 ^>0*S^^ {c ' r ^' r ' 2, * & 
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[0 048] C©<fc 5 tCftjS&tltc&i&fcEmStet-V 

£ tH/c«l«l^7X OSS M6*©# -f 9 fctt^Ttt Sfr Jc 
J|<4ot<S. CCDtctb. c©#^^Sf^^6©* 

[0 04 8] ft. «e»«r«»*E*-t>RCFi* 

^ ^ >f An > F n-S^l7 7 > h k: io 
«WLfcfc©T*6. W©«K«iOT, 2£©<£E* 
~K>**>^AfcaiiU ffl*1 0 50MW«©JB« 

£ 0 CO .1 5-0 .3 0%. S i 0 .1-0 .3 

%. Mn 0.5 MKT. N i 3.2 5-4.5%. Cr2. 
05-3.0%. Mo 0 .2 5-0 .6 0%. V0.05- 

0 .2 0K****a£*Rl^-*-f h«*I**U 
MS?iaaiS9 3kqf /nrn 1 £LL 1 0 0 kqf /rnn 

1 6LL 5 0%FATT#0'COT. »K-2 0"CKT 20 
tTZi><D1fitfib<> 2 1 .2KG K*5»4«fl*9 
8 5AT/anWTiTafcO. 7t»tbtOP. S. 
Sn. Sb. A s ©&S5: 0.025% 6TF. Ni/C 

[0050] «ra©a4«3j^i*»oOTE*--K>a 

*©isa«fi t «T 4«MKBff» 1 2 x l 0 - /"C© 30 
©Kl,fc©T\ imMI&<^*KJ:Zmm\t±<1i* 

[0 05 1 ] WE. *EX«**E*-t:>©o-*^ 

2©tm«:ffltr»*c£**r*5. **JfcWc»* 
si*«sufc3o h>«»u ^-#>i£KMi, & 

X^^WSiBU (SSl 4 5 0nm. fi£ 5 

OOOmmn) te|g{*L-C)£SL/c. C©«*«\ ®M® 40 
ftfcf^/c&k:. 1 1 5 0-C«T©fiSf?fo/c e Sfc 

c©s^££&&&s&> 1050 wftrtfci/***?* 

3J&A*i&3> 5 7 O'CS.^6 9 0"C"C2H*Kl/£fT 

[005 2] ^Jg^tC*5W^^>7 r AtC3e^L/c2-& 
E^-tT>tt^ttCDtt§ra^^ 13.9m r*>0, fi 



E* - 1 ><D«8»IM)IB«S «C*tt h * 
^ U/c 2 £<DgJE £ - >©fft£lfflffif§©It# 1 6 . 
3 *fc*©»B^7>h©3E»lflA <MW) 

CC»r5*>5 s AKtS^Ufc2«OiSE*--^>©«S 
IBEB<Z)£M-EK (mm) ©H*2 3.1 
[0 05 3] *jB»««c48tf S*E*-^>4*E*- 
tr> £ *H*fc Lfc«*EH* * - tf 1 £©ffiJE 

K>litt*BE«|3&s«6mr*f}, -e©ffiE*-^>© 
^SStf)S©SSI55S«:*f-S"4tt;^5 .5 TfcD, *fc 

1 £©{£E£- >©tt3fflE*l©**7? > H 
Htt (MW) 5C*hr^l^CD{£E^-t:'>(DlftSfflKgl 
(mm) <£>J±#1 0 .0T&*. 

[0054] *S8mt«K*f »**E. *E. OTE-ft 

*A?L£WLT^*tf* WC. PO.OlOKfiTF. s 
0.005%WT. As 0.0 0 556HT, SnO.0 0 5% 
HT. SbO.003% HT&«CiKJ:0^rh© 

«Bc*^t mmtK. i r «at & < r c t # 

[0 0 5 5 ] *^«©»**5>htt3 0 0 0rpm «C 
[005 6] 

[»W©«*] #*WCJ:>). T1-6A1-6V-2 
Sn^#CD*S^D a n-caS?l^^ 1 1 Okg/W« 
±#St«"CS, 36 0 0rprafc»U 4 3 4>*6LL 

3 0 0 0 rpm K*fLT5 0 ^>*«±©SS«*--t:>fi 
R#nJt6<tft*K <fe»)Ji^*©#M:75>h#afcS*l 

[Hffi©«MttcK9l] 

[01 ] &mt*tttt<OSM<D5l^2 

fc*(Wb«K©»»tawia. 

[■2]' 

fiKi»#<fcaK©HfiR**1-H. 

[H3] y^^^aflaa*#<i*»*j©B«®5i» 
% ? *» a B#ass i tjafl[©8Bfii*^-r a. 

[^4] y ?t a >u«K^wfc«H»a*f ©a«© 
^iskks *»sRa»iaftii6*<biafl[©!8« 3 &^"rH. 

[135] 3R«*-br>»©*iaH. 

[B8] (5E^a^-^>©KSH. 

[07] ftEB»*-tf>©Mra. 

[08] fiE^S^-^>fflo-^^^7 h©KE0o 

[#^©Si?S] 

4 1-m. 4 2-#JL 4 3-tt*. 4 4-0-*^ 
t 7K 5 5 53 5 
4...xD-^ 3 >^F, 5 5-*-f#*. 5 6-* 

5 7-3>f^*7^^-. 
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«fH20 0 0-54 80 2 



(51)Int.Cl. 7 

C 2 2 F 1/00 



ohm 

6 84 
69 1 
692 



F I 

C 2 2 F l/oo 



f-rs-Y (#*) 



6 84C 
69 1 B 
692A 



*a»BSt****W-tTBl#l^ * 
B SEKftS? B ilfF^rt 

3^Bffifc*WHTS 1 # 1 # tfc££ 

F£-AC#3T) 3C002 EA06 



